Lysyl oxidase oxidizes basic fibroblast growth factor and inactivates its mitogenic potential.
Lysyl oxidase (LO) plays a central role in the crosslinking of collagen and elastin in the extracellular matrix. Here we demonstrate that basic fibroblast growth factor (bFGF), a polypeptide which regulates proliferation, differentiation, and migration of a variety of cell types, is a substrate of LO. The oxidation of lysine residues in bFGF by LO resulted in the covalent crosslinking of bFGF monomers to form dimers and higher order oligomers and dramatically altered its biological properties. Both the mitogenic potential and the nuclear localization of bFGF were markedly inhibited in the Swiss 3T3 cells upon its oxidation by LO. NIH 3T3 IgBNM 6-1 cells (6-1 cells) overexpress bFGF which participates in an autocrine mechanism accounting for the transformation of these cells into a tumorigenic state. Exposure of the 6-1 cells to nanomolar concentrations of LO in culture oxidized lysine and generated crosslinkages in bFGF within the cell and markedly reduced proliferative rates. The lack of LO expression has been correlated with hyperproliferative cell growth, while this enzyme has been identified as a suppressor of ras-induced tumorigenesis. The present results illustrate a mechanism by which LO can depress normal and transformed cell growth.